Objectives. We investigated the contributions of gender, caste, and standard of living to inequalities in mortality across the life course in India.
Finally, analyses of exclusively aggregate or exclusively individual data conflate the different sources of variation in mortality. [22] [23] [24] Using a multilevel analytic perspective, 25, 26 we examined the simultaneous contribution of individual, household, and area levels in producing variation in mortality, thus estimating the importance of geographic contexts for individual mortality.
We addressed the following questions about the mortality divide in India:
1. What is the relative importance of gender, of caste, and of standard of living in shaping unequal patterns of mortality?
2. To what extent do unequal patterns of mortality by gender, caste, and standard of living vary across different stages of the life course? 3. What is the extent of geographic variation in mortality at the level of local areas, districts, and states after allowance is made for the effects of individual and household demographic and socioeconomic markers? 4. To what extent does the geographic variation in mortality, at the levels of states, districts, and local areas, vary across different stages of the life course?
METHODS
The outcome measure was a dichotomous variable indicating whether an individual was dead (1) or alive (0).
Data
The analyses are based on the representative cross-sectional INFHS of 529 321 individuals from 92 486 households in 26 Indian states. 27 The household data were obtained from face-to-face interviews conducted in the Interpreting health inequalities in relation to the socioeconomic circumstances of individuals and populations provides a useful assessment of potentially avoidable inequalities. 1 In particular, socioeconomic inequalities in mortality suggest not only contemporaneous exposure to disadvantaged individual and ecological circumstances but also cumulative exposure to adverse circumstances. 2 A necessary prerequisite for reducing health disparities, consequently, is to ascertain the socioeconomic distribution of health and mortality. 3 Much of the current evidence on socioeconomic inequalities in health and mortality is restricted to developed countries, [4] [5] [6] [7] [8] [9] [10] and there has been little systematic effort to document the different socioeconomic dimensions along which health and mortality are patterned in developing countries. 11 Using the most recent nationally representative survey data, the 1998-1999 Indian National Family Health Survey (INFHS), we investigated the different socioeconomic and geographic dimensions along which inequalities in mortality exist in India.
Research on mortality in India has almost exclusively focused on the determinants of infant and child mortality. [12] [13] [14] Given India's high infant and child mortality rates-67 and 93 per 1000, respectively-this emphasis is legitimate and understandable. 15 Furthermore, given that girls have a higher mortality than boys, inequalities in infant and child mortality have mainly been studied from a gender perspective. 14, [16] [17] [18] [19] Crucially, most analyses of mortality are based either exclusively on aggregate data, typically at the level of Indian districts or states, 14 or exclusively on individual data. 16, 20 In this study, we extended the current understanding of mortality differentials in India in the following ways. First, we investigated the differential patterning of mortality across different stages of  RESEARCH AND PRACTICE  respondents' homes, which elicited a range of demographic and socioeconomic information on each member of the household. The survey response rate ranged from 89% to almost 100%, with 24 of the 26 states having a rate of more than 94%. 27 INFHS interviewers also obtained information on the number of deaths in the household in the 2 years prior to the date of the survey.
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The lowest unit of observation was the individual, and in our analyses we used the data on each household member, including those who had died in the previous 2 years. Information on age and gender was available for both living and dead household members. The household survey provided current information on caste, religion, and standard of living, which was linked to members who were alive at the time of the survey as well as to the deceased members. This linkage assumes that the household members who died in the 2 years prior to the survey had a standard of living, caste, and religion similar to those of household members who were still alive. All households were geocoded to the primary sampling unit, district, and state to which they belonged. The primary sampling units, hereafter called "local areas," were villages or groups of villages in rural areas and wards or municipal localities in urban areas. Table 1 shows the descriptive characteristics of the sample, as well as number and percentage of deaths in the 2 years prior to the survey, by the 6 life stages.
Predictors
Social caste. Social caste was based on the head of household's self-identification as belonging to a scheduled caste, scheduled tribe, other backward class, other caste, or no caste group. Although there is a substantial degree of heterogeneity within each category, these categories are routinely used for populationbased monitoring. Scheduled tribes and scheduled castes are the most socially disadvantaged groups and have traditionally been identified by the Indian government as needing affirmative action.
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"Scheduled castes" are the lowest castes in the traditional Hindu caste hierarchy (e.g., "untouchables" or Dalits), and as a consequence they experience intense social and economic segregation and disadvantage. 28, 29 Occupationally, most scheduled castes are landless agricultural laborers or are engaged in what were traditionally considered to be ritually polluting occupations. 30 "Scheduled tribes" consist of approximately 700 tribes that tend to be geographically isolated and have limited economic and social interaction with the rest of the population. 29 Although they are ethnically distinct, their physical isolation has been the main criterion used to identify communities as scheduled tribes and to treat them as beneficiaries of affirmative action. 29 "Other backward class" comprises a diverse collection of "intermediate" castes that were considered low in the traditional caste hierarchy but clearly above scheduled castes. 31 "Other caste" is thus a default residual group (i.e., persons who do not belong to a scheduled caste, scheduled tribe, or other backward class) that enjoys higher status in the caste hierarchy.
We classified groups for whom caste was not likely to be applicable (e.g., Muslims, Christians, or Buddhists) and participants who did not report any caste affiliation in the survey as "no caste."
Standard of living. Standard of living was measured by household assets and material possessions. Asset ownership indices have been used in many previous studies as a reliable and valid surrogate measure for wealth and standard of living. [32] [33] [34] We adapted the INFHS standard-of-living index to the "proportionate possession weighting" used in studies of poverty in a number of countries. [35] [36] [37] The INFHS standard-of-living index and the weighted standard-of-living index that we used were correlated to the order of 0.93 (P < .00001). The weights for each item were derived on the basis of the proportion of households owning the particular item. Thus, for example, if 40 of 100 households in the sample owned a radio, then a radio would get a weight of 60 (100 -40). Weights for each item were summed into a linear index and households were allocated a final score. Because the standard-of-living index is a constructed measure, it does not have an absolute interpretation. For our analysis, we divided the standard-of-living index into quintiles and placed the population into those quintiles.
Other predictors. Age was grouped into 6 categories to capture the different stages of the life course: infant (aged < 1 year), young children (aged 2-5 years), children to adolescent (aged 6-18 years), young adult (aged 19-44 years), middle-aged (aged 45-64 years), and elderly (aged 65 years and older). Other predictors included religious affiliation of the household head (Hindu, Muslim, Christian, other) and the location of the household (large city, population ≥ 1 million; small city, population 100 000-1 million; town, population ≤ 100 000; village or rural area).
Statistical Analysis
We used multilevel logistic regression 38 relationship between the log odds of mortality and predictors in the fixed part. Models were calibrated with the quasi-likelihood approximation using the first-order Taylor linearization procedure. 39 Table 2 presents the conditional odds ratios (ORs) along with 95% confidence intervals (CIs) derived from 6 age-stratified multivariable multilevel logistic regression models. The reference category in each of the age-stratified models is a Hindu man living in a large city, who belongs to the "other caste" group and whose household is in the top standard-of-living quintile. For this advantaged group, the predicted mortality rate per 1000 persons across the 6 age groups was 30 (aged < 1 y), 2 (aged 2-5 years), 1 (aged 6-18 years), 5 (aged 19-44 years), 20 (aged 45-64 years), and 120 (aged 65 years and older).
RESULTS

Socioeconomic Differentials in Mortality by Age Group
Mortality risk for infants (aged < 1 year) in the lowest quintile of standard of living was greater than that for infants from the highest quintile (OR = 2.73, 95% CI = 2.18, 3.44); each lower standard-of-living quintile had a greater mortality risk than the quintile above it (Table 2) . Gender, caste, and religion differentials in infant mortality were not substantial.
Among young children (aged 2-5 years), differences in mortality were apparent by gender, caste, and standard of living. Mortality risk was higher for girls than for boys (OR = 1.33, 95% CI = 1.13, 1.58). Although the mortality risks for children from scheduled castes and other backward classes were Mortality differentials among children and adolescents (aged 6-18 years) were also patterned by social caste and standard of living. Children and adolescents belonging to scheduled tribes had the greatest risk of mortality (OR = 1.94, 95% CI = 1.47, 2.57), followed by those from scheduled castes (OR = 1.35, 95% CI = 1.05, 1.74) and other backward classes (OR = 1.33, 95% CI = 1.05,1.67), with "other castes" as the reference group. Children and adolescents in the lowest standardof-living quintile had an OR of 3.25 (95% CI = 2.26, 4.66) compared with those in the highest quintile.
Among young adults (aged 19-44 years), there were gender-based mortality differentials; women had a lower mortality risk (OR = 0.79, 95% CI = 0.72, 0.87). Caste differentials were observed mainly for scheduled tribes (OR = 1.46, 95% CI = 1.23, 1.73). Standard of living remained a strong predictor of mortality, with the bottom quintile having a mortality OR of 2.92 (95% CI = 2.40, 3.55) compared with those in the top quintile.
For middle-aged adults (aged 45-64 years), the gender differentials were similar to those observed for young adults, with a lower mortality risk for women (OR = 0.77, 95% CI = 0.70, 0.83). Caste differences in mortality were not substantial. Middle-aged adults in the lowest standard-of-living quintile had an OR of 1.97 (95% CI = 1.68, 2.32) compared with those in the highest quintile. Although standard-of-living differentials in adult mortality remain, the gradient was considerably weaker compared with the standard-of-living gradients observed at younger ages.
Elderly (aged 65 years and older) women had a lower mortality risk (OR = 0.92, 95% CI = 0.87, 0.99) than elderly men. The relationship between mortality and household standard of living was not marked in this age "Change" is the degree to which the odds ratios were attenuated after adjustment that was calculated according to the formula . Note. The column "Before" gives the variance estimates at different levels before accounting for individual or household demographic and socioeconomic markers. The column "After" gives the variance estimates at different levels after accounting for individual or household demographic and socioeconomic markers. *P = .05 for α level on a χ 2 distribution; "Wald-like" tests. 41, 42 group. Although the second-lowest standardof-living quintile had an increased mortality risk (OR = 1.17, 95% CI = 1.05, 1.32), the risks of the other quintiles were no different from that of the highest quintile. Strong caste differentials in mortality, however, were observed for this age group. The only clear urban-rural differential in mortality was for the elderly age group, with those living in towns experiencing a higher mortality risk (OR = 1.31, 95% CI = 1.11, 1.54) than those living in large cities. For religion-based differentials, there were no clear patterns, although for young and middle-aged adults in households whose religious affiliation was "other," the mortality risk was 1.33 (95% CI = 1.05, 1.68) and 1.39 (95% CI = 1.13, 1.71), respectively, compared with Hindus. Table 3 shows unadjusted and mutually adjusted mortality odds ratios by caste and standard of living. After mutual adjustment for caste and standard of living, we observed greater attenuation in caste-related mortality differentials than in those related to standardof-living quintiles. For the elderly, however, standard of living showed no independent association with mortality, nor did it attenuate the substantial caste differentials in mortality.
AOR UOR UOR
Effect of Mutual Adjustment on Mortality Risks Associated With Caste and Standard of Living
Mortality Variation Across Local Areas, Districts, and States Table 4 shows the variance estimates for the different levels before and after adjustment for gender, religion, caste, standard-ofliving index, and urban and rural status for the 6 age groups, with larger variance suggesting greater clustering. Clustering of deaths by household was stronger for infants, children, and young adults. Geographic variability was mostly observed at the state level for infants, young children, and the elderly. The  RESEARCH AND PRACTICE  Note. The reference category was all of India. To calculate odds ratios, we used the posterior state-level residuals estimated from a model that adjusted for individual-or household-level demographic and socioeconomic markers and for random effects associated with households, local areas, and districts. *Statistically significant at P = .05.
variation attributable to districts, compared with states, was marginally greater for the child and adolescent population and middleaged adults. The geographic variations, however, were reduced once household socioeconomic markers were taken into account. State-and district-level variations were statistically significant mainly for infants and the elderly. For young adults, variation across all geographic levels was statistically significant. Table 5 presents the predicted mortality odds ratio for each state (with all of India as the reference) for each of the 6 age groups. These odds ratios quantify the unique risk of living in a particular state for individuals who otherwise share similar demographic and socioeconomic characteristics. Kerala had the lowest mortality risk for infants (OR=0.53) and the elderly (OR=0.73), whereas Rajasthan and Haryana had the highest risk for infants (both ORs=2.14) and Bihar had the highest risk for the elderly (OR=1.57). Bihar also had high (higher than the Indian average) mortality risks for young children (OR=1.46), the child and adolescent population (OR=1.45), and middleaged adults (OR=1.21), whereas Rajasthan also had a high (higher than the Indian average) risk for the elderly (OR=1.24). The highest mortality risk for young children was in Madhya Pradesh (OR=1.72), and the highest mortality risk for children and adolescents was in Arunachal Pradesh (OR=1.59). Haryana was the only state with significantly elevated mortality for young adults (OR=1.33), and Andhra Pradesh had the highest risk (OR=1.33) for middle-aged adults.
DISCUSSION
Our study shows substantial inequalities in mortality across both population subgroups and geographic areas in India. First, disadvantages to girls appeared to matter mainly for young children (aged 2-5 years). This is consistent with the widespread gender differences that have been observed for this age group in nutrition and in intrahousehold distribution of resources, including food, access to medical treatment, and parental care.
40-43 However, there was not a strong gender differential in infant mortality, a finding consistent with previous work indicating that excess mortality in girls is found primarily in childhood rather than in infancy. 44 Second, caste differentials in mortality were substantial among children and adolescents (aged 6-18 years) and the elderly, with scheduled tribe members experiencing a greater mortality risk across the life course. Third, standard of living was strongly associated with mortality across the life course, except among the elderly, for whom caste differentials were more marked. While the standard-of-living gradient was weaker for older age groups, mortality differentials by standard-of-living quintiles were pronounced, with the odds ratios for the lowest quintile ranging between 1.97 and 4.61 across a person's life course up to age 64 years. A smaller economic differential in mortality among the elderly has also been observed in industrialized countries. 45 In the Indian context, where there are considerably higher rates of mortality during the early stages of life, there may be stronger selection effects among the groups with the lowest standard of living than would be seen for equivalent age groups in industrialized countries. This might explain the considerable narrowing or even absence of the mortality gradients related to living standards among the elderly; that is, the poorest people may not live long enough to become elderly. Finally, we observed state-level heterogeneity in mortality mainly among infants and the elderly, suggesting a possible ecological effect at the state level, resulting in increased or decreased mortality at the beginning and end stages of life. The findings related to the effect of mutual adjustment of caste and standard of living (Table 3) are potentially useful for reflecting on the processes that generate health inequalities, with respect to the relative importance of material circumstances 46 and the consequences of social status within the social hierarchy. 21, 47 Except for the elderly, mortality differentials were most strongly patterned by standard of living, and, once standard of living was taken into account, the caste differentials appeared less important. For the elderly group, caste-based mortality differentials were much stronger than the differences based on living standards. Caste affiliation in India traditionally reflects a person's status within a hierarchical social structure. If status-based position within a social hierarchy influences mortality, then caste might be expected to show a strong association with mortality after control for living standards. Indeed, one might expect the association between standard of living and mortality to be attenuated on adjustment for caste. It is also clear that the public legitimacy of caste in India has been diminishing, 48 and caste status is changing from being a marker of vertical relative rank to representing some sort of horizontal cultural distinctiveness. 49 Consequently, one might expect progressive attenuation over time of any adverse health effects because of mechanisms related to occupying a relatively low status within the caste hierarchy. Such attenuation may occur because of a diminishing importance of caste hierarchy in determining social status or it may reflect general improvements in living standards over time-or some combination of both. The findings, however, are mixed. The attenuation of caste differences, owing to adjustment of living standards, in the working age groups between 19 and 64 years seems to substantiate the view that attenuation is related to the diminishing importance of caste. At the same time, a strong influence of caste in younger age groups (aged younger than 18 years) persists, even after control for standard of living-a finding that is contrary to the idea of diminishing importance of caste in India over time and between generations.
While these findings provide useful clues to understanding the process that may generate health inequalities, they also highlight the challenges in separating the effects of "status" from the effects of material standards of living. Importantly, distinguishing and measuring the psychosocial and material components in both status and material indicators is extremely complex. It could be argued that with the general decline in the legitimacy of caste-based inequities, one can expect standard of living to be a significant marker of status in a given social hierarchy. Thus, a person's relative status in the hierarchy of material standards of living may generate psychosocial processes that in turn influence health outcomes. Conversely, positions within a caste hierarchy are structural and real. Indeed, the evidence related to the attenuation of caste effects in models that were mutually adjusted for caste and standard of living suggests that caste and standard of living are closely related, with the obvious causal direction of the association going from caste to standard of living. These issues notwithstanding, a straightforward interpretation of our findings is that in the ordering of influences on mortality, material standard of living has the greatest effect, followed by caste, a marker that captures in objective ways one's status within a social hierarchy.
Another finding that merits discussion relates to gender differentials in mortality. Unlike some previous researchers, 14 we found excess mortality in girls only among young children. Indeed, we observed a slight advantage for girls among infants, although it was not statistically significant. Estimates based on the INFHS show a lower disadvantage in mortality for girls at younger ages as compared with estimates provided by the Sample Registration System, a large-scale demographic survey conducted in India that has historically provided the annual estimates of birth rates, death rates, and other fertility and mortality indicators at the national and subnational levels. 50 The estimated mortality rate for girls in the age group birth to 4 years was 18.5 per 1000 in the INFHS, compared with 24.5 per 1000 in the Sample Registration System. Comparable estimates in the same age group for boys were 18.1 and 21.8, respectively, from the 2 data sources. 27 The differences in estimates from the 2 large-scale surveys clearly warrant further methodological and demographic examination. We must note that our findings may be influenced by recall bias. Respondents may have reported incorrect data for dead members of the household, including age, because they remembered incorrectly. 51 However, we expect this to be greater concern for analyses stratified by causes of death. Because educational levels were not ascertained for deceased individuals, we could not consider the important influence of education on mortality. 52, 53 The socioeconomic inequalities reported here are restricted to all-cause mortality; it is likely that the socioeconomic and geographic differentials will vary for different causes of death.
Our study provides systematic evidence of socioeconomic and state-based inequalities in mortality across the life course in India, a pattern that has also been noted for health-related behaviors in India. 54, 55 Routine and regular descriptions of such inequalities are critical to creating an evidence base for which population subgroups, at which stages of the life course, and in what geographic areas, are at greatest risk of dying. Currently, the mortality divide in India is sharp, with the burden disproportionately falling on economically disadvantaged and lower-caste population groups. The statelevel variation in the relationship between mortality and socioeconomic status highlights an underlying ecology to this mortality divide.
